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thermometers;  the phenomena connected with the change of 
physical state ; calorimetry, hygrometry,  and heats of combination ; 
the laws of dynamics;  waves and wave-motion;  hydrodynamics, 
the dynamics of gases, and thermodynamics. 

In  a brief review such as the present, i t  would be impossible to 
do justice to the wealth of learning contained in this work. Not  
only are full directions given for the successful carrying out of lecture 
experiments on a large scale and the construction of various forms 
of apparatus, but  the wo!:k abounds in most interesting passages 
relating to the history of physics and the gradual evolution of 
different types of instruments.  I n  many instances defects are 
pointed out in existing forms of apparatus as usually constructed, 
and suggestions are made for improvements ; the work is thus one 
which may very profitably be studied by manufacturers of physical 
apparatus. Special mention must be made of the numerous 
excellent i l lustrations which adorn the book. Teachers of physics 
desiring to become proficient in the ar t  of lecture illustration, or 
having to prepare estimates of laboratory equipment, would do 
well to turn to this unique publication for information on thcse 
points. 

X X X V I I .  Proeeedinqs o f  Learned Societies. 

GEOLOGICAL SOCIETY. 

[Continued from p. 192.] 

December 20th, 1905.--J .  E. Marr, Sc.D., F.R.S., President,, 
in the Chair. 

T HE following communications were read : - -  
] .  ' The tI ighest  Silurian Rocks of the Ludlow District . '  By Miss 

Gertrude L. Elles, D.Sc., and Miss I.  L. Slater, Newnham College, 
Cambridge. 

After an introduction dealing with previous work in the district, 
the authoresses adopt the following classification of the beds : - -  

~e~ 
B. Temeside or E, arg- ] 110 to 120 f Zone of Lingula cornea 

III. TF.~mSIDE pterus-Shales. ] [ and E~trupterus. 
Ggovg. 3_. Downton-Castle or ~, ~ Zone of Lingula 

Yellow Sandstone. f 30 to 50 ~ minima. 
II. UPPER "]3. Upper Whiteliffe "/ ( Zone of Cho~eles 

or Cho~etes-Flags..f 150 to 160 [ slriate[la. 
LVDLOW A. LowerWhitcliffeor ~ ~ Zone of Rhynchonella 
GROUP. Rhynetwnella-Flags. j 110 to 120 I. nucula. 

]3. MocktreeorDayia- ] ~Zone of Dayia navi- 
I. Av.~msTaY Shales. f 40 to 150 L cula. 

GRouP. A. Aymestry or Con- ~ to 2 r~j Zone of Conehidium 
elddium-Limestones. J 75 "" [ K~i[/Mii. 

515 to 850 
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422 Geological Society :-- 
A brief outline-description of the main subdivisions is first given, 

as they appear when followed from Ludlow southward to Overton, 
eastward to Caynham Camp, westward to Downton-on-the-Rock, 
and northward to Bromfield, and also near Onibury and Norton. The 
main tectonic features of the district appear to be due to the 
superposition of Armorican movements in rocks with a Caledonian 
trend, held by some rigid mass to the north, presumably the 
Longmynd massif. A detailed description is then given of the 
succession, as seen at the following localities : --River  Teme, Wigmore 
Road, Deerhouse Bank, Caynham inlier, the Tome and north-east 
of the Castle at Downton, Downton-Castle inlier, ~Iocktree, and 
near Onibury on the Craveu-Arms Road, the Onibury-Norton Lane, 
and at Norton. The paper closes with a detailed list of fossils 
obtained by the authoresses, supplemented by the collection in the 
Ludlow Museum. 

2. 'Tile Carboniferous Rocks at Rush (County Dublin).' By 
Charles Alfred Matley, D.Sc., F.G.S. With an Account of the 
Faunal Succession and Correlation. By Arthur Vaughan, B.A., 
D.Sc., F.G.S. 

Rocks of the Carboniferous Limestone Series are exposed along 
5 miles of coast near Rush, Loughshinny, and Skerries, in County 
Dublin. The present paper deals only with the beds near Rush, in 
the southern portion of this tract, where about 2500 feet of ~he 
series are exposed, without allowing for gaps in the succession. The 
upward sequence is (on the whole) from south to north, and the 
range is from the Upper Zaphrentis- to the Upper DibunoThyllum- 
Zone. 

The R u s h  S l a t e s  are the lowest beds, 1380 feet thick, but 
their base is not visible. They consist of black and dark-grey, well- 
cleaved argillaceous, and less perfectly-cleaved calcareous, slates; 
and they contain bands and nodules of limestone. The peculiar 
outcrop of some of the limestone-hands is described, and instances 
of cataclastic structure are noticed. The characteristic fossil is 
Zaphrentls aft. Phillipsii. 

The R u s h  C o n g l o m e r a t e - G r o u p  succeeds the Rush Slates, 
after a ~hort interval of passage-beds. I t  is 500 feet thick, and 
consists of well-bedded alternations of conglomeratic, pebbly, and 
sandy limestones, with shales and calcareous flaggy beds. Ordo- 
vician and Silurian rock-fragments abound in them, together with 
many inclusions of Carboniferous Limestone. The group is shown to 
be of the same age as the i)endine Syringothyris-conglomerate and 
the volcanic rocks of Weston-super-]~are, and its existence indicates 
that the movement and disturbance in Mid-Avonian times extended 
over a considerable area. 

The beds  above  t h e  c o n g l o m e r a t e s  are mainly limestones 
and calcareous shales. They are thrown into numerous sharp folds, 
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The Carbo~ferous Rocks at Rush. 423 

and are occasionally inverted. The highest beds seen (Cyathaxonia- 
Beds) are correlated with the Eastern Gower or Oystermouth Lime- 
stone of the South-Western Province; but the fauna agrees stiU more 
closely, and is identical, with that  of the highest Avonian beds of the 
Midlands of :England, at Parkhill ,  Wetton, Thorpe Cloud, etc. The 
disappearance by solution of a considerable thickness of limestone 
is described. 

A list is given of the fossils from a large number of horizons in 
the Rush Series (which is divided into the Za2hrentis- , Megastoma-, 
and Cyathaxonia-Beds), as well as of the fauna of the Curkeen-Hill 
Limestone, near Loughshinny, the horizon of which is assigned to 
the Upper Dibuno2hyllum-Zone , probably below the Cyathaxonia- 
Beds. 

The paheontologieal section deals only with braehiopods and 
corals. In  that  part  which deals with the brachiopods the inter-  
relationship of the various members of the more important gentes 
is discussed in considerable detail. In  the part which is devoted to 
the corals a new subgenus is suggested, and four new species are 
described. 

January 10th, ]906. - -3 .  E. Marr, Sc.D., F.R.S., President, 
in the Chair. 

The following communications were read : - -  

1. 'The  Clay-wi th-Fl in ts :  its Origin and Distribution. '  By 
Alfred John Jukcs-Browne, B.A., F.G.S. 

Until recently the Clay-with-Flints has been regarded as being, in 
the main, a residue from the slow solution of the Chalk. This was 
the explanation proposed by Mr. W. Whitaker  in 1864, although he 
admitted that  the deposit included some material derived from the 
Eocene. Writing in 1865, Mr, T. Codrington thought that  an over- 
lying stratum of clay or loam was essential to tile formation of Clay- 
with-Flints.  Lastly, Charles Darwin in 1881 seems to have taken 
i t  for granted that  it  was solely a residue from the Chalk. Of 
late years, the opinion has been growing that  it  consists very largely 
of material derived from the Eocene. 

The present paper is devoted to an examination of the facts, 
with the view of ascertaining whether the Clay-with-Flints  could 
possibly be derived from the Chalk, or whether the theory of its 
derivation from the Eocene is confirmed by more detailed enquiry. 
The author first describes its composition, noting that  unbroken 
flints are not everywhere abundant, that  broken angular flints 
are common, and green-coated flints are not rare ; finally, that if 
the clay is washed i t  always yields a residue of sand, composed 
chiefly of rounded quartz-grains with some of iron-oxide, and both 
apparently derived from the Eocene sands. 

The thickness of the accumulation is next discussed, especially 
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424 Geological Society. 
with reference to sheets of it that lie on fairly-even floors. In  such 
positions it varies from 2 to 12 feet in depth, and large areas occur 
where it must have an average depth of 3 or 4 feet. The products 
resulting from artificial solution of chalk are then considered, and 
a series of analyses is given, from which the average amount of 
insoluble residue existing in the four lower zones of the Upper 
Chalk is deduced. Experiments have been made by Mr. William 
Hill to determine the relative weights of a cubic foot of Upper 
Chalk and a cubic foot of Clay-with-Flints, in order that allowance 
might be made for the difference in calculating the quantity of clay 
which would be left by the solution of a given quantity of chalk. The 
result shows that 100 cubic feet of the Micraster-coranguin~m- 
Chalk will produce only 1"2 cubic feet of clay, and the solution of 
the Maretel~ites- and Micraster-cora~guinurn-Zones to the extent of 
200 feet over any part of the area would only yield clay 
enough to make a layer 2 feet deep. Lastly, it is shown that 
the quantity of flints in the Upper Chalk is so much greater than 
the quantity of clay, that the natural residue could not form a 
clay-with-flints. Thus, solution of 100 feet of Micraster-cor- 
anguinum-Chalk would yield a bed of flints about 7 feet thick, 
and only enough clay to fill up the interstices between the 
nodules. 

The next section is devoted to the distribution of the Clay-with- 
Flints, and its stratigraphieal relations to the Chalk on the one hand, 
and to the Eocene on the other. In  dealing with this part of the 
subject, details are restricted to the areas lying west and north-west 
of the London Basin and to the wide area between the London and 
Hampshire Basins. 

From these several lines of investigation the author concludes : ~  
(1) That the Clay-with-Flints cannot have been formed from mere 
solution of the Upper Chalk. (2) That all its components, except 
the unbroken and angular flints, could have been furnished by the 
Reading Beds. (3) That the positions occupied by it are such that 
no great thickness of Chalk can have been destroyed to form it, the 
tracts being seldom more than 30 or 40 feet below the local plane 
of the lgoceno base, or the presumed level of that plane. 

Finally, an attempt is made to explain the manner in which the 
Clay-with-Flints was formed; and the theory adopted is that the 
outlying Eocene tracts, which were in existence during late Pliocene 
time, were broken up and spread out by the severe climatic conditions 
of the Glacial Period. In  post-Glacial time little has been added, 
but much removed by erosion. 

2. ' On Footprints from the Permian of Mansfield (Nottingham- 
shire).' By George lZliekling, B.Sc. 
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